High Mobility Group Box 1 Promotes Angiogenesis from Bone Marrow-derived Endothelial Progenitor Cells after Myocardial Infarction.
High mobility group box 1 (HMGB1) is a DNA-binding protein secreted into the extracellular space from necrotic cells that acts as a cytokine. We examined the role of HMGB1 in angiogenesis from bone marrow-derived cells in the heart using transgenic mice exhibiting the cardiac-specific overexpression of HMGB1 (HMGB1-TG). HMGB1-TG mice and wild-type littermate (WT) mice were lethally irradiated and injected with bone marrow cells from green fluorescent protein mice through the tail vein. After bone marrow transplantation, the left anterior descending artery was ligated to induce myocardial infarction (MI). Flow cytometry revealed that the levels of circulating endothelial progenitor cells (EPCs) mobilized from the bone marrow increased after MI in the HMGB-TG mice versus the WT mice. In addition, the size of MI was smaller in the HMGB1-TG mice than in the WT mice, and immunofluorescence staining demonstrated that the number of engrafted vascular endothelial cells derived from bone marrow in the border zones of the MI areas was increased in the HMGB1-TG mice compared to that observed in the WT mice. Moreover, the levels of cardiac vascular endothelial growth factor after MI were higher in the HMGB1-TG mice than in the WT mice. The present study demonstrated that HMGB1 promotes angiogenesis and reduces the MI size by enhancing the mobilization and differentiation of bone marrow cells to EPCs as well as their migration to the border zones of the MI areas and engraftment as vascular endothelial cells in new capillaries or arterioles in the infarcted heart.